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high frequency, of sufficient regularity to meet even the most modest
radio requirements. TESLA made some use of carbon electrodes, which
are far more apt to make the production of undamped oscillations feasi-
ble; but even if he obtained undamped oscillations, their frequency can-
not have been very high, as even his highest discharge frequency gave
an audible tone.
Then, somewhat later, W. DtiDDELL201 experimented with the ar-
rangement of Fig. 244 using carbon electrodes and undoubtedly obtained
undamped oscillations in this way. In fact he at that time discussed the
essential condition for their production and through his experiments this
method of generating oscillations became quite popular.
Soon after this the action of damped oscillations as used in radio-
telegraphy was investigated more thoroughly and the advantages of
low damping in the transmitter became evident. From then on un-
damped oscillations were the sole aim of nearly all working, in this field.
But difficulties were encountered when it was attempted to bring the
frequency up high enough for radio purposes with DUDDELI/S arrange-
ment. Hence, after a long series of unsuccessful attempts it was con-
cluded that it is impossible to obtain undamped oscillations of frequencies
above 100,000 cycles per sec., with DUDDELL'S arrangement using carbon
electrodes for the arc. However, WEimiEiM-SALOMONSON202 disproved
this theory by obtaining oscillations at 400,000 cycles per sec., using
DUDDELI/S method. But the amount of energy which could be drawn
from these oscillations was so slight, that his results could not yet bo
considered a practical solution of the problem of generating undamped
oscillations for radio-telegraphic purposes.
b. This problem was first solved by PouLSEN.203 He soon showed
that the arrangement of Fig. 244 would give undamped oscillations at
radio-frequencies and sufficient energy, if modified as follows:
1.  The gap (or arc, F} Fig. 244) is placed in hydrogen or a gas contain-
ing hydrogen.
2.  The positive electrode of the gap (or arc) is of copper, preferably
cooled by circulating water, retaining carbon only for the negative elec-
trode.
3.  A magnetic field is caused to act upon the arc (magnetic blow-out).
Furthermore, in order to improve the regularity of the oscillations,
which is of great practical importance, we should add another require-
ment, viz.,
4.  One of the electrodes (the carbon) is slowly revolved about its axis.
The Poulsen arrangement ("Poulsen generator,"  u'Poulsen arc77) is
therefore in principle that shown in Fig. 205, in which, however, the nec-
essary auxiliary apparatus for rotating the one electrode is omitted.
The two iron cores with direct current flowing through their windings
provide the magnetic blow-out.